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(54) BLOOD ANALYZER AND PLASMA SEPARATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To relax the load of a blood 
donor by effectively utilizing the total blood sample 
introduced into a passage to reduce the length of the 
passage and to miniaturize an automatic analyzer and by 
reducing the amount of collected blood, in an automatic 
analyzer for separating plasma in the passage by a 
centrifugal operation. 

SOLUTION: A blood cell reservoir for depositing blood 
cells in the centrifugal direction in the centrifugal 
separation is disposed in the passage in the blood 
analyzer, and the the blood cells are accumulated there 
by the centrifugal separation, so that plasma fractions 
on the upstream and downstream sides of the U-shaped 
passage are continuously present without being 
separated by a blood cell fraction. A required quantity of 
the plasma can be introduced to an analysis means with 
a relatively small total quantity of blood. Since the total 
blood sample can effectively be used, this structure is 
suitable for reducing the length of the passage and for 
miniaturizing the analyzer. The plasma without being separated by the blood cell fracti 
moved by small suction negative pressure. Since pump ability required for sucking the 
can be reduced, a peripheral device can be miniaturized and reduced in cost. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In hemanalysis equipment equipped with the passage which opens between a blood inlet and 
exhaust ports for free passage, and the plasma skimming means established in the middle of this 
passage : 

Said passage is equipped with the upper section of said passage extended in the centrifugal- 
force pressurization direction, and the downstream extended to centrifugal-force pressurization 
hard flow.; 

It is hemanalysis equipment which these passage upstream section and a downstream do, and 
said plasma skimming means is equipped with the corpuscle fractionation hold section which it is 
located in the centrifugal-force pressurization direction side, and corpuscle fractionation is 
settled, and is held, and is characterized by constituting the upper section and the downstream 
of said passage so that it may be mutually open for free passage in the upper part of the 
corpuscle fractionation hold section, ****(ing) in the corpuscle fractionation hold section. 
[Claim 2] 

Said a part of passage [ at least ] is hemanalysis equipment of claim 1 characterized by being U 
character mold passage and this U character mold passage bottom being said corpuscle 
fractionation hold section. 
[Claim 3] 

Said a part of passage [ at least ] consists of U character mold passage, and this U character 
mold passage bottom is said corpuscle fractionation hold section, 

Hemanalysis equipment of claim 1 with which the volume of said corpuscle fractionation hold 
section located in the centrifugal-force pressurization direction from the lowermost up wall in U 
character mold passage is characterized by being size rather than the amount of corpuscle 
fractionation in the blood introduced into said passage. 
[Claim 4] 

Hemanalysis equipment of claim 1 characterized by having said plasma skimming means and an 
analysis means to perform component analysis of plasma between said exhaust ports. 
[Claim 5] 

Hemanalysis equipment of claim 1 characterized by enabling installation of a blood collecting 
needle in said blood inlet. 
[Claim 6] 
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The plasma skimming approach which consists of the following steps : 

(1) Passage equipped with the upper section which is the passage which opens between a blood 
inlet and exhaust ports for free passage, and is extended in the centrifugal-force pressurization 
direction from a blood inlet, and the downstream which is in this lower stream of a river, and is 
extended to centrifugal-force pressurization hard flow; 

Having the corpuscle fractionation hold section which the passage upstream section and a 
downstream do, it is located in the centrifugal-force pressurization direction side, and a 
corpuscle component is settled, and is held, they prepare chip-like hemanalysis equipment 
equipped with the plasma skimming means constituted so that it may be mutually open for free 
passage in the upper part of the corpuscle fractionation hold section, ****(ing) the upper 
section and the downstream of said passage in the corpuscle fractionation hold section.; 

(2) Introduce a whole blood sample into said passage from said blood inlet.; 

(3) Make the plasma divided into the upper section and the downstream of said passage as 
centrifugal supernatant liquid exist continuously mutually, while settling the corpuscle component 
in a blood sample in said corpuscle fractionation hold section by carrying out centrifugal [ of the 
hemanalysis equipment ] so that said corpuscle fractionation hold section may serve as the 
centrifugal-force pressurization direction, touching the corpuscle fractionation of said corpuscle 
fractionation hold circles. 

[Claim 7] 

Said hemanalysis equipment is equipped with said plasma skimming means and an analysis means 
to perform component analysis in plasma between said exhaust ports, 

The plasma skimming approach according to claim 6 characterized by leading the plasma which 
exists continuously after said step (3) at the upper section and the downstream of said passage 
to said analysis means. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] 

This invention relates to the chip-like hemanalysis equipment constituted by the micro slot 
passage produced to insulating material substrates, such as a quartz plate and a giant-molecule 
resin plate. Especially, the blood of a minute amount (below several microL) is introduced into 
the slot passage on the chip concerned, and centrifugal separation is performed, and after 
separating into corpuscle fractionation and a plasma component, it is related with the slot 
passage structure of the plasma skimming approach for utilizing effectively the plasma 
component concerned at the time of measuring the various chemical concentration in a plasma 
component, and such chip-like hemanalysis equipment. 
[0002] 

[Description of the Prior Art] 
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The conventional medical checkup and the diagnosis of an illness condition extracted a lot of 
several cc blood from the patient, and have been performed from the measured value obtained 
with large-scale automatic hemanalysis equipment to the analysis. Usually, such an automatic 
analyzer was installed in medical institutions, such as a hospital, the scale was large and the 
actuation was what is restricted to what has special rating. 
[0003] 

However, the ultra-fine processing technology used for semiconductor device production which 
progressed to the degree of pole is applied, analysis apparatus, such as various sensors, are 
arranged on the chip of several cm around at most from several mm, body fluid, such as a test 
subject's blood, is led there, and development of the new device which can grasp a test subject's 
health condition in an instant, and the tendency of the utilization have been increasing in recent 
years. Compression of the health insurance benefits an increment of which is enhanced can be 
aimed at by making the health care of old every day possible at home in this **** aging society 
with such the cheap advent of a device etc. Moreover, if the existence of a test subject's 
infectious diseases (hepatitis, acquired immunodeficiency, etc.) can be quickly judged using this 
device in the site of emergency medical service, since various social effectiveness is expected, 
that suitable correspondence can be performed etc. will be the technical field which is attracting 
attention very much. Thus, instead of the conventional automatic analyzer, the small simple 
hemanalysis approach and hemanalysis equipment which aimed at carrying out the hemanalysis 
by one's hand at each home are developed, (for example, patent reference 1 reference) . 
[0004] 

[Patent reference 1] 

JP,2001-258868,A 

[0005] 

Drawing 1 shows an example of the micro-module-ized hemanalysis equipment which was 
indicated by the patent reference 1. A sign 101 is the bottom substrate of hemanalysis 
equipment, and the detailed slot passage (micro capillary) 102 formed by etching on the bottom 
substrate is formed. On this bottom substrate 102, the top substrate (un-illustrating) of 
abbreviation same size was stretched, and the slot passage 102 is sealed from the outside. 
[0006] 

It applies to the lowest style section from the maximum upstream section, and the blood 
extraction means 103, the plasma skimming means 104, the analysis means 105, and the 
migration means 106 are formed in passage 102 one by one. Blood collecting needle 103a in the 
air is attached, the inside of the body is stabbed with this needle 103a, and it considers as the 
intake of the blood into a substrate at the foremost blood extraction means 103 in passage. The 
separation means 104 incurvated the middle of passage 102, and consists of a micro capillary of 
a U character mold. After leading the extracted blood to this U character type of micro capillary, 
by applying acceleration in the fixed direction for this substrate with a centrifugal separation 
vessel, a corpuscle component is settled at the U character section bottom, and plasma is 
separated as supernatant liquid. The analysis means 105 is a sensor for measuring each 
concentration, such as the pH value in blood, oxygen, a carbon dioxide, sodium, a potassium, 
calcium, a glucose, and a lactic acid. 
[0007] 

A migration means 1 06 by which it is located in the passage lowest style section moves blood by 
the electroendosmose style in a micro capillary, and consists of a passage part 109 which 
connects the meantime with electrodes 107 and 108. The buffer solution beforehand filled in 
passage by the electroendosmose style which carries out electrical-potential-difference 
impression, and which is produced in inter-electrode [ this ] is moved to the passage 
downstream, and blood is taken in in a substrate from the extraction means 103 of the passage 
1 02 foremost part with the suction force to produce. Moreover, the plasma obtained according to 
centrifugal separation is led to the analysis means 105. 
[0008] 

1 10 is an output means for taking out information from an analysis means, and consists of 
electrodes etc. 111 is a control means for controlling the above extraction means, a plasma 
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skimming means, an analysis means, a migration means, and an output means if needed. 
[0009] 

It is separated into plasma and a corpuscle component by the separation means 104, and the 
blood extracted from the extraction means 103 leads this plasma component to the analysis 
means 105, and measures each concentration, such as the pH value in plasma, oxygen, a carbon 
dioxide, sodium, a potassium, calcium, a glucose, and a lactic acid, there. A migration means 106 
to have pump capacity, such as what used phenomena, such as electrophoresis and 
electroendosmose, performs migration of the blood between each means. In addition, in dr awin g 
1 , the down-stream region of passage 102 branches to five, and the analysis means 105 and the 
migration means 106 are formed in this each. 
[0010] 

Although glass ingredients, such as a quartz, were used for the substrate of such hemanalysis 
equipment in many cases, a resin material is increasingly used as what is suitable holding down 
costs and manufacturing equipment in large quantities again. 
[0011] 

[Problem(s) to be Solved by the Invention] 

In the case of the conventional hemanalysis equipment shown in drawing 1 , blood is extracted 
with the extraction means 103, the separation means 104 separates into plasma and a corpuscle 
component, this plasma component is led to an analysis means, and various component analysis 
in plasma is performed. However, in a separation means, if centrifugal separation separates blood 
into plasma and a corpuscle component, the corpuscle fractionation which precipitated at the U 
character passage bottom will take up passage, and the plasma which is supernatant liquid will be 
divided by upstream 102a and downstream 102b of U character passage. For this reason, only 
the plasma of the downstream could be led to the analysis means, but the plasma component of 
the upstream had the problem that it could not use. 
[0012] 

This situation is briefly explained using drawing 2 . Drawing 2 shows the situation of production 
of conventional hemanalysis equipment. The bottom substrate 301 and upper substrate 301 A 
which consisted of two substrates, for example, an ingredient like resin, first as shown in this 
drawing (A) are prepared, and width of face of about 100 microns and the slot passage 303 with 
a depth of about 100 microns are formed by approaches, such as molding, on one bottom 
substrate 301. U character mold passage is included so that a part of this slot passage 303 may 
be illustrated. On upper substrate 301 A, in order to draw the input-side through hole 302 for 
introducing inspected blood, and blood in passage, an analysis means 306,307 to detect an item 
different, respectively in the output side through hole 304,305 for connecting an external pump 
and plasma is constituted. Both the substrates 301, 301 A2 of each other are joined with 
thermocompression bonding, adhesives, adhesive tape, etc., and hemanalysis equipment 200 is 
produced (this drawing (B)). 
[0013] 

Drawing 3 is the mimetic diagram of the hemanalysis equipment produced in this way, and shows 
signs that introduce Homo sapiens whole blood into the passage of hemanalysis equipment, and 
it carries out centrifugal separation. 1 micro about L blood is dripped to the input-side through 
hole (blood inlet) 302 of the hemanalysis equipment shown in drawing 3 (A) (this drawing (B)), 
and whole blood 308 is led to passage 303 with a pump from the output side through holes 
(exhaust port) 304 and 305 (this drawing (C)). Next, hemanalysis equipment 200 is rotated and 
centrifugal separation is performed so that the force may act in the direction of U character 
passage (the direction of an arrow head in this drawing (C)). Then, as shown in this drawing (D), 
whole blood is divided into plasma fractionation 309 and 310 and the U character passage lower 
part by the corpuscle fractionation 31 1 at the both sides of the U character passage 303. A 
pump etc. is connected to the output side through holes 304 and 305 after that, the downstream 
plasma fractionation 310 is led to the analysis means 306 and 307 (this drawing (E)), and 
detection and density measurement of each inspected chemical are performed there. 
[0014] 

However, in the case of such U character passage, the upstream plasma fractionation 309 shown 
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in this drawing (D) has passage taken up by the corpuscle fractionation 31 1, and cannot be used, 
being able to lead to an analysis means. It means that this is making blood volume required for 
inspection increase superfluously, and if the plasma fractionation of such the upstream can also 
be led to an analysis means and can be used, blood volume required for inspection can decrease 
even in abbreviation one half simply. This shortens the overall length of passage, as a result 
enables the further miniaturization of the whole hemanalysis equipment. 
[0015] 

Moreover, with the conventional hemanalysis equipment of d rawin g 1 -3, as shown in drawin g 3 
(E), in case the downstream plasma component 310 is led to the analysis means 306 and 307 
after the centrifugal separation of whole blood, the corpuscle fractionation 31 1 and the upstream 
plasma component 309 must also be moved to coincidence. At this time, since the corpuscle 
fractionation 31 1 is sticking to the wall of passage 303, in order to move these with a pump etc., 
it had the problem that the need of the bigger suction-force pump force than the time of drawing 
whole blood before centrifugal in passage was carried out. 
[0016] 

[The technical problem which is going to solve a technical problem] 

If the bypass passage 401 is newly formed between the upstream of U character passage, and 
the downstream as a means to solve the above technical problems as shown in drawing 4 , 
upstream plasma can be led to the downstream after centrifugal separation. However, it becomes 
large-scale equipment and is not realistic, if it is necessary to shut this bypass passage, valves 
402 and 403 must newly be installed in the entrance of this bypass passage 401 and control of 
this is included until centrifugal separation is completed for that purpose. 
[0017] 

Then, the artificers of this invention tried to conquer the technical problem of equipment 
conventionally only by amelioration of some passage configuration by using this conversely 
paying attention to the corpuscle component after centrifugal separation sticking to the wall of 
passage. That is, passage of a part covered with a corpuscle component when a corpuscle 
component and a plasma component dissociate according to centrifugal separation was made 
thicker than other it, and the corpuscle component was accumulated there, and it is made for 
the plasma component of the upstream and the downstream to be continuously connected with 
plasma through the part on which the corpuscle of the reservoir part has not collected. If plasma 
is drawn in an analysis means with a pump etc. after doing in this way, since the plasma of the 
upstream and the downstream is connected continuously, so big the pump force cannot be 
needed and all the separated plasma components can be led to an analysis means. 
[0018] 

That is, this invention is an automatic analyzer which performs plasma skimming in passage by 
centrifugal actuation, it aims at a deployment of the whole blood sample introduced in passage, is 
suitable for shortening of passage length, and the miniaturization of equipment, and sets it as the 
1st purpose to offer the hemanalysis equipment which can mitigate the burden of a collected 
blood person by decreasing the amount of blood collecting further. 
[0019] 

Moreover, in case the automatic analyzer which performs plasma skimming in passage by 
centrifugal actuation is used for this invention, it aims at offering the plasma skimming approach 
that a deployment of the whole blood sample introduced in passage can be aimed at. 
[0020] 

[Elements of the Invention] 

the passage where the 1st purpose opens between a blood inlet and exhaust ports for free 
passage according to this invention, and this passage — on the way — hemanalysis equipment 
equipped with the plasma skimming means boiled and established — setting — : — said passage 
Have the upper section of said passage extended in the centrifugal-force pressurization 
direction, and the downstream extended to centrifugal-force pressurization hard flow, and, as for 
the; aforementioned plasma skimming means, these passage upstream section and a downstream 
do. It has the corpuscle fractionation hold section which it is located in the centrifugal-force 
pressurization direction side, and corpuscle fractionation is settled, and is held, and they are 
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attained more by the hemanalysis equipment characterized by being constituted so that it may 
be mutually open for free passage in the upper part of the corpuscle fractionation hold section, 
****(ing) the upper section and the downstream of said passage in the corpuscle fractionation 
hold section. 
[0021] 

For example, U character mold passage, then this U character mold passage bottom (part which 
requires G of a centrifugal force) can be made into the corpuscle fractionation hold section for a 
part of passage. Rather than the amount of corpuscle fractionation in the blood with which the 
volume of the corpuscle fractionation hold section located in the centrifugal-force pressurization 
direction from the lowermost up wall in U character mold passage that this corpuscle 
fractionation hold section should just be the space projected in the lower part (the centrifugal G 
load direction) from the bottom of U character mold passage is introduced into said passage, if it 
is size, the upper part of the corpuscle fractionation hold section can open the supernatant liquid 
plasma of the upper section and a downstream for free passage. 
[0022] 

A plasma skimming means and an analysis means to perform component analysis of plasma 
between exhaust ports may be established. Moreover, installation of a blood collecting needle 
being possible, then the whole blood which collected blood from the blood collecting needle can 
be introduced into a blood inlet in direct passage. 
[0023] 

The 2nd purpose of this invention is the plasma skimming approach which consists of the 
following steps. : 

(1) Passage equipped with the upper section which is the passage which opens between a blood 
inlet and exhaust ports for free passage, and is extended in the centrifugal-force pressurization 
direction from a blood inlet, and the downstream which is in this lower stream of a river, and is 
extended to centrifugal-force pressurization hard flow; 

Having the corpuscle fractionation hold section which the passage upstream section and a 
downstream do, it is located in the centrifugal-force pressurization direction side, and a 
corpuscle component is settled, and is held, they prepare chip-like hemanalysis equipment 
equipped with the plasma skimming means constituted so that it may be mutually open for free 
passage in the upper part of the corpuscle fractionation hold section, ****(ing) the upper 
section and the downstream of said passage in the corpuscle fractionation hold section.; 

(2) Introduce a whole blood sample into said passage from said blood inlet.; 

(3) While settling the corpuscle component in a blood sample in said corpuscle fractionation hold 
section by carrying out centrifugal [ of the hemanalysis equipment ] so that said corpuscle 
fractionation hold section may serve as the centrifugal-force pressurization direction, it can 
attain "Making it exist continuously mutually and boil the plasma divided into the upper section 
and the downstream of said passage as centrifugal supernatant liquid, touching the corpuscle 
fractionation of said corpuscle fractionation hold circles." 

[0024] 

When it has the plasma skimming means of hemanalysis equipment, and an analysis means to 
perform component analysis in plasma between exhaust ports, the plasma which exists 
continuously after a step (3) at the upper section and the downstream of passage can be led to 
an analysis means. 
[0025] 

[Embodiment of the Invention] 

Drawing 5 shows one embodiment of the hemanalysis equipment which has the passage based on 
this invention. Although this hemanalysis equipment 210 is the fundamentally almost same 
configuration as the equipment 200 shown in drawing 3 , the passage 303 of the hit where 
gravitational acceleration is most impressed at the time of the lowermost centrifugal separation 
in U character passage is narrowed, and it differs in that there is corpuscle reservoir (corpuscle 
fractionation hold section) 501 made large. Since the same sign is given to the same component, 
explanation is not repeated. 
[0026] 
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The situation of actuation of this hemanalysis equipment is explained below. As shown in drawing 
6 (A), after introducing whole blood into hemanalysis equipment, the hemanalysis equipment 210 
concerned is set in a centrifugal separator as shown in drawing 7 , and centrifugal separation of 
whole blood is performed. As there is corpuscle reservoir 501 on hemanalysis equipment in the 
rotational centrifugal direction at this time, hemanalysis equipment 210 is installed, and corpuscle 
fractionation precipitates by centrifugal to this corpuscle reservoir 501. In addition, for 701, as 
for a shaft and 703, a motor and 702 are [ a chip support plate and 706 ] balancer chips. 
[0027] 

The situation in the passage of the hemanalysis equipment 210 after centrifugal actuation is 
shown in drawing 8 (B). The corpuscle fractionation 603 carries out centrifugation to the 
corpuscle reservoir 501 lower part, and the plasma component 602 is divided into the passage 
303 of the upper part as supernatant liquid. At this time, existing continuously is important, 
without unlike the case (referring to drawing 3 ) of conventional hemanalysis equipment, plasma 
fractionation being missing from downstream 303b from upper section 303a in U character 
passage, and being divided by the corpuscle fractionation 603. 
[0028] 

It is made for that for the capacity of the corpuscle reservoir (corpuscle component hold 
section) 501 caudad located from the wall upper limit location A in the bottom of passage 303 so 
that it may illustrate to drawing 5 to serve as size from the amount of corpuscle components in 
the whole blood introduced into passage 303. Since a human blunder crit value is usually 50% or 
less, as for the capacity of the corpuscle reservoir (corpuscle component hold section) 501, it is 
desirable to carry out to 1/2 or more [ of the amount of blood collecting ]. The capacity of a 
corpuscle reservoir can also take into consideration and determine the passage length and the 
cross section of U character passage. In addition, a blunder crit value is high, and when 
fractionation of the corpuscle is carried out exceeding the corpuscle reservoir upper limit A, it 
can be coped with by reducing the amount of blood collecting. 
[0029] 

An external suction pump is connected to the service entrances (exhaust port) 304 and 305 
arranged at the passage 303 lowest style section after centrifugal separation, and plasma 
fractionation 602 is drawn in the analysis means 306 and 307. Since the plasma fractionation 602 
of downstream 303b of U character passage and upper section 303a is not interrupted by the 
corpuscle fractionation 603, all the separated plasma fractionation can be led to the analysis 
means 306,307 ( drawing 6 (C)). 
[0030] 

Corpuscle fractionation has fixed by centrifugal load to the wall of the corpuscle reservoir 501 
lower part. Therefore, in case suction migration of the plasma fractionation is carried out at an 
analysis means, corpuscle fractionation does not move. Suction migration of plasma can be 
performed only by migration of the plasma fractionation which is an acidity-or-alkalinity 
component, and the big pump force is not necessary like [ in the former which also had to move 
corpuscle fractionation collectively ]. 
[0031] 

Thus, if it can exist continuously, without arranging the corpuscle reservoir to which a corpuscle 
precipitates in the centrifugal direction at the time of centrifugal separation to the passage in 
hemanalysis equipment, making a corpuscle then, accumulate according to centrifugal separation 
in it, and the upstream of U character passage and the plasma fractionation of the downstream 
being divided by corpuscle fractionation, the pump force which can draw all the separated plasma 
fractionation in an analysis means, and is needed for drawing in at that time will be low, and will 
end. Such a dimension of a corpuscle reservoir can be determined by taking into consideration 
that the 40 to 50% (volume) is a corpuscle component from the total blood volume which 
performs a U character passage dimension and centrifugal separation. 
[0032] 

In addition, in this embodiment, although installation of blood and suction of plasma fractionation 
were performed using the external pump, the migration means which used the electroendosmose 
style like the conventional equipment of d rawing 1 R> 1 may be established between an analysis 
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means and a service entrance (exhaust port). In this case, an exhaust port 304,305 turns into an 

exhaust port of the buffer solution with which it filled up in passage. 

[0033] 

[The 1 st example] 

The hemanalysis equipment shown in drawin g 5 was produced, the blood sample was introduced 
in hemanalysis equipment, centrifugal separation was performed, and plasma fractionation was 
attracted after that. However, since it was easy, the analysis means in hemanalysis equipment 
was set to one (refer to drawing 8 ). Hemanalysis equipment prepared two polyethylene 
terephthalate (PET) substrates of 0.5mm thickness, passage 303 was formed by molding on one 
substrate, and made what applied the hydrogen ion induction film on another substrate on the 
blood inlet 302, the blood service entrance (exhaust port) 801, and the electrode formed with 
carbon paste the analysis means 802, and has produced and arranged it. The outline of the 
dimension of the passage 303 formed on it is indicated to be hemanalysis equipment 210 to 
drawing 8 . In addition, all the depth of passage is 100 micrometers. 
[0034] 

The whole blood of the Homo sapiens of ImicroL was introduced from the blood inlet 302 of this 
hemanalysis equipment 210. The suction force of the electromagnetic pump attached in the 
exhaust port 801 was used for installation of blood. The suction negative pressure at that time 
was -7kPa from atmospheric pressure. After blood installation, it carried out centrifugal [ of the 
hemanalysis equipment ] with the centrifuge as shown in drawing 7 OOOOOrpm, 2250 G or 1 
minute). As the inside of the hemanalysis equipment passage after centrifugal was shown in 
drawin g 8 (B), the corpuscle fractionation 603 precipitated in the corpuscle reservoir 501 lower 
part, and it dissociated so that a plasma component might exist continuously, without insulating 
plasma components by the corpuscle component in the U character passage of the corpuscle 
reservoir upper part and upstream, and a lower stream of a river. The electromagnetic pump was 
connected to the service entrance 304,305 which is in an analysis means downstream next, and 
the plasma component concerned was led to the analysis means. At this time, the corpuscle 
component did not move but only the plasma component moved it. When the hydrogen ion 
concentration in plasma was investigated here, pH 7.4 were shown and it was almost the same 
as a healthy person's plasma pH value. Moreover, plasma ********** was able to be drawn more 
satisfactory than the same atmospheric pressure as whole blood ********** at -7kPa. 
[0035] 

Moreover, the hemanalysis equipment of drawing 8 was converted and the trial with the same 
said of the case where the blood collecting needle of hollow with an outer diameter [ of 100 
micrometers ] and a bore of 50 micrometers is attached in the blood inlet 302 was performed. 
The puncture of the blood collecting needle on hemanalysis equipment is first carried out to the 
human forearm section, the blood of about ImicroL is extracted, and it leads on the hemanalysis 
equipment concerned. After that, centrifugal separation separated into plasma and corpuscle 
fractionation like the procedure described in the top, and only plasma was led to the analysis 
means. When the hydrogen ion concentration of plasma was investigated here, pH 7.4 were 
shown like the upper case and it was almost the same as the value of a healthy person's plasma. 

[0036] 

[Comparative Example(s)] 

Drawing in for the plasma by drawing in of whole blood and centrifugal separation, corpuscle 
segregation, and the analysis means of a plasma component was similarly performed using the 
conventional hemanalysis equipment shown in drawing 3 . Width of face of the U character 
passage at this time was set to 500 micrometers, and the depth was set to 100 micrometers. 
Moreover, also in this case, the analysis means was set to one and what applied the hydrogen 
ion induction film on the electrode formed with carbon paste was used. The whole blood of the 
Homo sapiens of ImicroL was introduced from the blood inlet 204 of such hemanalysis 
equipment. The suction negative pressure at that time was -7kPa from atmospheric pressure 
using the electromagnetic pump attached in installation of blood at the exhaust port 205. 
[0037] 
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As it is shown in drawing 3 (C), after introducing blood in hemanalysis equipment, hemanalysis 
equipment was installed in the centrifugal separation machine as shown in drawing 7 , and 
centrifugal separation was performed (10000 rpm, 2250 G or 1 minute). As shown in drawing 3 
(D), the plasma component 309,310 and the corpuscle component 31 1 were separated within the 
single U tube by centrifugal. Unlike the case of the hemanalysis equipment which has a corpuscle 
reservoir in the middle of passage as showed the description at this time to drawing 5 , the 
plasma component 309,310 of the upstream of single U character passage and the downstream 
was insulated by the corpuscle fractionation 31 1. 
[0038] 

The electromagnetic pump was connected to the service entrance 304,305 which is in an 
analysis means downstream next, and the plasma component 310 of the downstream of single U 
character passage was led to the analysis means 306,307. Plasma was not able to be drawn for 
the suction negative pressure at this time as the same -7kPa as the 1st example. Suction 
negative pressure is raised gradually and the plasma 310 of the passage downstream began to 
move in the place which reached -38kPa from atmospheric pressure. Moreover, the corpuscle 
component and upstream plasma component of the U character passage lower part also moved 
to coincidence with this migration. As compared with plasma ********** in the case of the 1st 
example, bigger plasma ********** was required of this example of a comparison. Thereby, the 
effectiveness of this invention became clearer. 
[0039] 

It is considered to be for having to draw a plasma component with a component in the corpuscle 
fractionation which has adhered to the wall of passage according to centrifugal separation that 
excessive draw and ** is such needed. In the case of single U character hemanalysis equipment 
still like drawing 3 , although it draws and plasma is drawn by **, the excessive plasma which can 
actually be drawn in an analysis means is only the plasma component divided into the 
downstream, and the plasma of the upstream closed with corpuscle fractionation cannot be 
drawn in an analysis means. Only the abbreviation one half of the plasma separated in 
conventional hemanalysis equipment can be led to an analysis means. On the other hand, in the 
case of the hemanalysis equipment which has a corpuscle reservoir of this invention shown in 
drawing 5 , all the separated plasma can be led to an analysis means. Therefore, when leading the 
plasma of tales doses to an analysis means, there is an advantage that the blood volume 
introduced in hemanalysis equipment is better than the case where the direction in the case of 
this invention is the former, in abbreviation one half. 
[0040] 

[The 2nd example] 

The hemanalysis equipment 220 which has corpuscle reservoir 501 A as shown in drawing 9 (A) 
was produced, blood was introduced in the hemanalysis equipment concerned, centrifugal 
separation was performed, and plasma fractionation 602 was drawn after that. In addition, the 
dimension of the hemanalysis equipment concerned and a passage configuration is mostly similar 
to the dimension shown in drawing 8 . The difference between that of this hemanalysis 
equipment and the hemanalysis equipment of drawing 8 is just going to be small as compared 
with the case of the hemanalysis equipment which the area of the interface of the separated 
plasma 602 and the corpuscle fractionation 603 showed by drawing 8 , when blood is introduced 
on hemanalysis equipment and centrifugal separation is performed, as shown in drawing 9 (B). 
The drawing-in force impressed to corpuscle fractionation at the time of plasma suction 
becomes small by this, it can prevent a corpuscle part tableau side being disturbed and mixing in 
plasma, and the thing of plasma for which all are mostly moved to an analysis means is ensured. 
[0041] 

When the whole blood of the Homo sapiens of ImicroL was actually introduced from the blood 
inlet and centrifugal separation was performed, as shown in drawing 9 (B), the corpuscle and the 
plasma component were separated. Moreover, the pump was connected to the service entrance 
801 after that, and when lengthened by the pressure of -7kPa from atmospheric pressure, only 
the plasma component 602 was able to be drawn in the analysis means 802 side. The corpuscle 
component which is in a corpuscle reservoir at this time did not move, but had stopped at the 



file://C:¥Documents and Settings¥jmori¥My Documents¥JPOEn¥JP-A-2004-1 09... 2006/04/21 



JP-A-2004-1 09082 



11/18 <<— 



corpuscle reservoir as it is. 
[0042] 

[The 3rd example] 

As shown in drawing 10 (A), the hemanalysis equipment 230 which made large the depth of the U 
character passage 303 lower part, and set this to corpuscle reservoir 501 B was produced, and 
installation of blood, plasma corpuscle segregation, and plasma component drawing in were tried 
like the 1st and 2 example. Consequently, only plasma fractionation 602 was able to be drawn 
without having separated plasma 602 and the corpuscle fractionation 603, as shown in drawing 
U3 R> 0 (B), and disturbing the corpuscle fractionation 603 according to the centrifugal 
separation after blood installation, and it was able to lead to the analysis means 802. When 
centrifugal separates into plasma and corpuscle fractionation from this example, it turns out that 
especially the thing existed continuously, without plasma fractionation being divided by corpuscle 
fractionation is important. This is the same also in the hemanalysis equipment which has the 
corpuscle reservoir shown in the 1st and 2 example in the middle of passage. 
[0043] 

[The 4th example] 

The hemanalysis equipment which enlarged the depth and the passage depth of the U character 
passage 303 lower part was produced. That is, the hemanalysis equipment 240 which set to 300 
micrometers deeper than a depth of 100 micrometers of other passage parts the depth of the 
slash section 1 101 of the U character passage 303 lower part shown in drawing 1 1 (A) was 
produced. Installation of blood, plasma skimming, and plasma component drawing in were tried 
like the 3rd example. According to centrifugal separation, as shown in drawin g 1 1 (B), it 
separated into plasma 602 and the corpuscle fractionation 603, and the corpuscle fractionation 
603 was able to draw only plasma fractionation 602, without making it move, and was able to lead 
it to the analysis means 802. 
[0044] 

What should be observed here has the deep depth of the U character passage lower part 1 101 of 
drawing 1 1 (A), and since it becomes large 3 times as compared with it of the hemanalysis 
equipment of dra wing 1 0 , a corpuscle component accumulates the volume of this part here. 
Therefore, when the case of the 3rd example and the blood of tales doses are introduced on 
hemanalysis equipment and centrifugal separation is carried out, the configuration area of 
corpuscle fractionation 603 ** seen from the drawing 1 1 top face becomes [ a plasma 
component ] smaller [ the ratio to the area to occupy ] than the case of drawing 10 . Therefore, 
since the width of face which the plasma component in the U character passage lower part 
constitutes becomes large as compared with drawing 10 (B), in plasma component drawing in 
after this corpuscle and plasma segregation, the plasma component concerned can be drawn by 
the lower drawing-in pressure. 
[0045] 

[The 5th example] 

Single U character passage hemanalysis equipment as shown in d rawin g 1 2 (A) was produced, 
and installation of blood, plasma corpuscle segregation, and plasma component drawing in were 
tried like the old example. At this time, the width of face and the depth of passage were 
determined from the amount (amount of needed plasma) of the blood to introduce. That is, it was 
made for a plasma component to exist continuously like drawing 1 2 (B) after centrifugal 
separation, without being divided by corpuscle fractionation on passage. The hemanalysis 
equipment 250 which has the single U character passage 303 with a passage depth of 1 00 
micrometers with a dimension as actually shown in drawing 12 (C) was produced, the blood of 
O.lmicroL was introduced on this hemanalysis equipment, and centrifugal separation was 
performed. Consequently, only all the plasma fractionation that separated into plasma 
fractionation 602 and the corpuscle fractionation 603 as shown in drawing 1 1 2 (B), and was 
separated after that was able to be led to the analysis means 802. Thus, if passage is designed 
so that the blood volume introduced from needed plasma volume may be estimated and a plasma 
component may not be divided by corpuscle fractionation on passage after centrifugal 
separation, a corpuscle reservoir as shown in drawi ng 5 is not necessarily required. The U 
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character passage bottom prepared based on the passage design will constitute a corpuscle 

reservoir (corpuscle fractionation hold section). 

[0046] 

[Effect of the Invention] 

As mentioned above, the hemanalysis equipment of this invention prepares the corpuscle 
fractionation hold section which the centrifugal-force pressurization direction is located in a part 
of passage which introduces blood, and collects corpuscle fractionation in equipment, and the 
passage of the upstream of the hold section and the downstream opened it for free passage. 
Thereby, the plasma fractionation of the passage upstream section and a downstream can exist 
continuously, without being divided by the corpuscle fractionation after centrifugal separation, 
therefore, the case of the conventional passage configuration — comparing — smaller total 
blood volume — it is the blood sample of a half amount simply, and the plasma of an initial 
complement can be led to an analysis means. Since a deployment of a whole blood sample can 
be aimed at, it is suitable for shortening of passage length, and the miniaturization of equipment. 
The burden of a collected blood person is mitigable by furthermore decreasing the amount of 
blood collecting. 
[0047] 

Moreover, since the separated plasma fractionation is not divided by corpuscle fractionation, it 
can be made to move with smaller suction negative pressure. Since pump capacity which plasma 
drawing in takes can be made small, the miniaturization of a peripheral device and a cost cut can 
be aimed at. 

[Brief Description of the Drawings] 

[Dr aw ing 1] It is the explanatory view of conventional chip-like hemanalysis equipment. 
[Drawing 2] It is the explanatory view of the process of chip-like hemanalysis equipment 
production. 

[Drawing 3] It is drawing showing signs that introduce whole blood on hemanalysis equipment and 
centrifugal separation separates into a component at plasma and corpuscle fractionation. 
[Drawing 4] It is drawing showing the example of modification of the configuration of 
conventional hemanalysis equipment. 

[Drawing 5] It is the conceptual mimetic diagram of one embodiment of the hemanalysis 
equipment of this invention. 

[Drawing 8] It is drawing explaining each process which introduces blood into the hemanalysis 
equipment of drawing 5 , separates into plasma and corpuscle fractionation, and leads plasma 
fractionation to an analysis means after that. 

[Drawing 7] It is drawing explaining signs that install the hemanalysis equipment of this invention 
in a centrifugal separator, and centrifugal separation is performed. 

[ Drawing 8 ] It is drawing explaining an example of the configuration of the hemanalysis equipment 

of drawing 5 . 

[ Dra w ing 8] They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 2nd example, and drawing explaining the situation after 
introducing blood into this and performing centrifugal separation. 

[Drawing 10] They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 3rd example, and drawing explaining the situation after 
introducing blood into this and performing centrifugal separation. 

[Drawin g 1 1] They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 4th example, and drawing explaining the situation after 
introducing blood into this and performing centrifugal separation. 

[Drawin g 1 2] They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 5th example, and drawing which explains signs that 
plasma is separated from blood, by the plasma skimming approach of this invention. 
[Description of Notations] 

101 Substrate 

1 02 Passage 

103 Extraction Means 
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104 Separation Means 

105 Analysis Means 

106 Migration Means 
212 601 Whole blood 
301 Bottom Substrate 
301 A Top substrate 
303 Slot Passage 

303a Passage upstream section 
303b Passage downstream 

304, 305, and 801 Service entrance (exhaust port) 
306 307 Analysis means 

309 Upstream Plasma Component 

310 Downstream Plasma Component 

31 1 603 Corpuscle component 

501 Corpuscle Reservoir (Corpuscle Fractionation Hold Section) 

801 Analysis Means 

1 101 U Character Passage Lower Part 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of conventional chip-like hemanalysis equipment. 
[Drawing 2] It is the explanatory view of the process of chip-like hemanalysis equipment 
production. 

[Drawin g 3] It is drawing showing signs that introduce whole blood on hemanalysis equipment and 
centrifugal separation separates into a component at plasma and corpuscle fractionation. 
[Drawing 4] It is drawing showing the example of modification of the configuration of 
conventional hemanalysis equipment. 

[Drawing 5] It is the conceptual mimetic diagram of one embodiment of the hemanalysis 
equipment of this invention. 

[Drawin g 6] It is drawing explaining each process which introduces blood into the hemanalysis 
equipment of drawing 5 , separates into plasma and corpuscle fractionation, and leads plasma 
fractionation to an analysis means after that. 

[ D r awin g 7 ] It is drawing explaining signs that install the hemanalysis equipment of this invention 
in a centrifugal separator, and centrifugal separation is performed. 

[Drawing 8.| It is drawing explaining an example of the configuration of the hemanalysis equipment 

of drawing 5 . 

[Drawing 9.I They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 2nd example, and drawing explaining the situation after 
introducing blood into this and performing centrifugal separation. 
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[Drawing 10j They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 3rd example, and drawing explaining the situation after 
introducing blood into this and performing centrifugal separation. 

[Drawing 1 1 j They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 4th example, and drawing explaining the situation after 
introducing blood into this and performing centrifugal separation. 

[Drawing 1 2] They are the conceptual mimetic diagram of the embodiment of the hemanalysis 
equipment of this invention used in the 5th example, and drawing which explains signs that 
plasma is separated from blood, by the plasma skimming approach of this invention. 
[Description of Notations] 

101 Substrate 

1 02 Passage 

103 Extraction Means 

104 Separation Means 

105 Analysis Means 

106 Migration Means 
212 601 Whole blood 
301 Bottom Substrate 
301 A Top substrate 
303 Slot Passage 

303a Passage upstream section 
303b Passage downstream 

304, 305, and 801 Service entrance (exhaust port) 
306 307 Analysis means 

309 Upstream Plasma Component 

310 Downstream Plasma Component 

31 1 603 Corpuscle component 

501 Corpuscle Reservoir (Corpuscle Fractionation Hold Section) 

801 Analysis Means 

1 101 U Character Passage Lower Part 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



file://C:¥Documents and Settings¥jmori¥My Documents¥JPOEn¥JP-A-2004-1 09... 2006/04/21 



JP-A-2004-1 09082 1 5/1 8 V 



103a 




[Drawin g 2] 




[DrawinK_3l 
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[Drawing 4j 




[Drawing 5] 




[Drawing 6] 
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[Drawing 7j 




[Drawing 8] 
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[Drawing 9] 
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[Drawing 10 ] 
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[Drawing 1 1] 
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[DrawinKllJ 
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[Translation done.] 
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[0017] 

±MJ fc Ttl <7)« Ji lioi^otv>S?)t% fi (5 £ 4 *° > £ k 
[0018] 

[0019] 
[ 0 0 2 0 ] 

[mfpj^ffi^] 

[ 0 0 2 1 ] 

jflL^H*«t «9 titf, jfiL^Hi|Z#$P^JigB{i±5Eg|5 • THESIS <z> Jiff 

[ 0 0 2 2 ] 

#a p k »jflL#t 19 # ft mtk -r ft «\ ^ifiLit ^ *> ^jiii l Ttr^jflL * ummm\H k mx-r 
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[ 0 0 2 3 ] 

^m<r>m 2 commit, ar©^f-; Mmfrw.-%& : 

(2) tJieM«AP^e>tfrl5^^^jfli^^^AL ; 

[ 0 0 2 4 ] 
[ 0 0 2 5 ] 

[*M#] 

1 0 J±^*a«j»-JilH3 K^LitmW2 0 o t tat A,tT U^3KI&*TfS 
^it^^Bt^ft^fit/^PiSffi^^p^tLS^,^ 19 <^>aEft 3 0 3 £ < 0**13 *"C\ Ja < L 
T*&JflL3^7g* (jfiL^HflZ^gB) 5 0 1^4^ S I4 4« IWUftfifc^H l±H-$H§- 
£tt L T £ <D £ Ife 15 & $ * v» o 
[ 0 0 2 6 ] 

«fc 1 KsM.mft%T^U2 1 0 £f£fiU i<75jflL^7gaS> 5 0 1 fcjfrkfcJ: *} JflL^^H* 5 
«i"^>o ^*3> 7 0 1i±^~^-> 7 0 7F, 7 0 3 (i^ * 

7 0 6 Ji/* 9>"9-^ y y-C** 0 
[ 0 0 2 7 ] 

^kSfcftM&<*)]flLi£5Wi£1I 2 1 0 oaEil&rtO*^*® 6 (B) K^-f 0 jflL3^7gi6 5 0 IT 
aSKI4]fiL3$#B 6 0 3J&*3ftfcU ifc*<*?±§|5<a$tt&3 0 3 HtiJfilM^6 0 2 # s ±ff i: 

B^U*3ftB&f*I-e±aLfB3 0 3 a^£>T$E§B3 0 3 b ^^MtTJflL^^B 6 0 3 KfrW[2tl 

[ 0 0 2 8 ] 

i<Dfc*t-ti, IE 5 UBI^i-* <fc 1 Kffi& 3 0 3 <^*TgBT^>I*I^±S(S^1iA^e>T^^ 
jS:E-rsjfi«^ (jfiL3&£5MX#§B) 5 0 1 3 0 3 ^«EAS*tfc^jflL^<^ 

, Jfl^fi* (jfiLJ$j£#]|22£SP) 5 0 1^#*(i. ^Jtl© 1 / 2 WlttS^W i 

iflii^M^i-^ £ <fc «9*f^i-C^ i c 
[ 0 0 2 9 ] 

jt^>*It, %K3 0 3fTigStEf? i&^P (iffiP) 3 0 4 , 3 0 5 

^M?I*°>/^SLT, 41^1 6 0 2£5M*T##S:3 0 6 , 3 0 7^t3l^&A,-C 
v>< 0 U?I§^T1^3 0 3 bt±.mm3 0 3 a <75JfiL&#H 6 0 2iWi 6 0 3 t 
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-Ci* (0 6 (C) ) o 
[ 0 0 3 0 ] 

jflL^iSJ4JfiL3*fi*5 0 1 T^cOrt^tC^ilpS^ X *) SfLTV^o f£ot\ «M 
[0031] 

Beau ^i^s^^t^ J: ^ jfiL3*£iMis^ u^m&<n±.ffi. ymn^Mm^-mibm 

^ifiL*^<b^co 4 o 5 o % (#11) ^jfiL^Bfe59-c** i t *#jt-r*i t-c^SI - * 

[ 0 0 3 2 ] 

b<DtnK&\fT$i X^ Q i<7>»#SPtfJP 3 0 4 , 3 0 5 l±$K|frl*| J'^fcgS tltV^clit 

[ 0 0 3 3 ] 
[If! 1 **#!!] 

^> ^-^JliL»^ii^)iR5l*ff ofc 0 fc/iL, fBr#^»fc*lflL7S[^*fil1tl*F^^*f#ltfi 1 
ot'L/c (HI8#HS) o IfiLiMMJrSSti 0 . 5 mmJ¥<7) 2$K7)* 0l J ^ V- > x 9 V- 
y (PET) ^U^mML, —•%<Q&&LkK* ^-;Wf f -f X ot»3 0 3 £BJ£ 

U & ^ — #<Z>&«Jifc»±, tt*AP 3 0 2 , JfiL?£3l§&*n (Pdin) 8 0 1, £«fc 
"C L Hfe_h zfc* >f * > i^flf * » L & <75 £ ^^f ^ It 8 0 
2 fc LTftSU EiSUfco 0 8C, 1 0 fc*<Z>_kHJ£]ftLfc«Ei&3 0 3 cr> 

Tfffi©«E**^-ro ft^aEHK^aiSilil-^T 1 0 0/imX-$>^o 
[ 0 0 3 4 ] 

, AM^^-7kPar$,ofc 0 AiiAti:> El 7 K^k Ltz X o «t *? IflLySE 

##f^fi£j^kLrt: (lOOOOrpm, 2 2 5 0 G, 1 o &'L>®t<D!h%ifr%f&Wffi 
E& 1*11* 0 6 (B) Kjf-T X 9 KJfiL&Tg* 5 0 1 TfBfcJflStfrH 6 0 3 # s iM U 4 fcJflL* 

j£ 53* (4 * <e> jfii^ig # ± u t ±m t$ x trrm <o u ftci em ^ k «t ■=> x mmi&frwi ± 

&3l§&*n 3 0 4, 3 0 5 i:tI*>7^«HL, Mt&JfiL«j£5fr*5W#l£K#V»fco 
iOfc §JflL3^Bfc^rtf(f»|*-f, JfiL*fifc^*»S&Lfco ii-CJflL«4'^>7fC^>f 
H^fcfci*, pH 7. 4 <*>JliLflp H-ffifc iaaiHCT2fe-ofco * fcifilJR 

5l*&*ffiti, ^JflLSIS&^JEtraU^JEJ: <9 - 7 k P a "CKS* < 3l£&tr£ fcj&«-C 

[ 0 0 3 5 ] 

co * nmiZW *) # »t o t & |w|« & ff o o i T jfiLfj£#$r« ffiii co 

tir^&^tm^tio zz-cihm<ofrflM tymBt&mifck i^tittCpH 

7. 4 ^l, m^<D5km<Dmt ia^iwic-e*o7t 0 
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[ 0 0 3 6 ] 

111 3 Kjf Lfcfe&<Z>tilflLfr%miB.&m\/*T-&tfa.e>%\ j&k#S£K J; & jfal^is «t t^jflL 

JfctfXBW: 5 0 0 ft m, m$ H 1 0 0 ft m t Lfz 0 S tz z\ <DM>^ 5W#l£f;i — o t U * 

P aTJfcofco 
[ 0 0 3 7 ] 

13 3 (C) t:^t^lD < tAtMf rttM^tALfct}:, K^LtzX 7 %m 
^»i|i:MMit^ttt> iS^KSrffofc (lOOOO r pm. 2 2 5 0 G 
, lflO o jS'fcKJ: 19. 13 3 (D) K^-TX n lC#U^rt-ejfiLil^^3 0 9 , 3 1 0 t 
JfiL^fife^ 3 1 l«?Jt^:o icot ^^#^{±1215 K^LfzX ? ^'Ml^tWSfe 

,310 ^ifliitM 3 1 1 k x *) mm 3 *Lfc„ 

[ 0 0 3 8 ] 

iW^t^5-*f¥icT3IEfB»**4 5IS2**P 3 0 4, 3 0 5 CtIsK>'7'^iiiU 
il^^Tli^lii^3 1 0 3 0 6, 3 0 7^tm^tZo z <o t § <DW.$\n 

j±*m 1 mmmtmc- 1 k p a t L-ciit^^iiM- tii^sft^ofc. ^inn 

$-t^i:±#?^TV^, ^JE^^-3 8 kP aKBLtit i % ^£&T3ft«?).M 3 
lO^iLliCfefco 4 fci?)»ii:#v\ U^3EI&TSIS^JflL33tfi8:^J:rf±aE«jflL* 
JilS5frfc|iW-fMBlLfco ^ 1 *fef!l<7)lir^^«?l§^*ffii:ih«eLT, £<E>Jfc4Kflfl-Ctt 

o 

[ 0 0 3 9 ] 

jflL^H^^t*Hjfiiie^^?l^^$ & < T{i*f)*V^fe-C*S t#x_ib*L£ 0 £ 

[ 0 0 4 0 ] 
[^2**f!l] 

HI9 (A) t:*t<tHlfj|fe5 0 lA*ttSl?fitMJsf 2 2 0 *f^$SL, MS: 

tz 0 m&tiimfrffimw.is x&ffi&j&wxoTt-mt, ms^Ltz^rm-^^muLx 

K^m*afttmW±Km\LT^ftm*tT%^tzk #StLfcifiLift6 0 2 tl 

[004 1 ] 

^KjfiL^agAn^ l ^ Leon f ©^^^tA LTS'L^l^fr^ o t El 9 ( 

B) l^l" «fc 9 ^jflL3^tjliLf||jfc^^llt$*Lfc 0 * fc*<Z>8bfc3l#&*n8 0 1 
&mm.L, XMJ±frh-7 k P a <^JE^J-C5IV^ ti*Mt^6 0 2 <Z>*£##r£g 8 
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£ jfiL3$jg £> \zM £ -o x o 

[ 0 0 4 2 ] 

miO (A) tj^i-J: ^ ^U^3ffii&3 0 3TSP<^3ttl&(SS:J4:< L"Cii*Jl33tigi«)5 0 1 
B £ LfcJfiL?ft4Mffi6g2 3 0 SftfiL, Hi, 2 WJt ^TO'lM^A, MMfiS; 
#53*# «t tfiMfifc^l iiSiAfw^L^ii: J: «9 , [Ml 

0 (B) tj^i-JP < JflL* 6 0 2 tifillfM 6 0 3 S *U £ fcifiU&frH 6 0 3 

i t * < 6 0 2 ##f¥^8 0 2^tm< ZktfX%tz 0 * 

MM -e^ L tz jfiuSig £> fcSEBHfe * K^r -f % M5W?r^ M K & ^ x i> mmx$> z> 0 

[ 0 0 4 3 ] 

[^4*ifemi] 

,011 (A) i:^tU^l§3 0 3 TIB<*)#HI&SI5 1 1 0 lco^Sfc. 
$ 1 0 0 ^ mi *)m^ 3 0 0 ^ mk L tc IkWlfr#r&W 2 4 0 £f|s»Lfc<, m3$£ffiWk H 
iH'ifitfto^A, «^^J:a f ifiL^^§!^&*^^*^o Sfrka-AtfcJ: «9, Hi l ( 
B) (-^i"*P< JflL^E 6 0 2 i:Wl6 0 3 K5H§3*1, 4 JfiL$t$hB 6 0 3 (4^I&$ 

[ 0 0 4 4 ] 

£ .T "C ft i i"^ § £ k (4, Hill (A) <*> U ^aEj&TSB 1 1 0 io«B3**ai<, £C9f|5# 

* o l a< o x m 3 tm* w&lWl* tiimfrmm e± ^ «a l -ca^ai 

£L£I§^ mi liBi^Ifcl^Ie 0 3 ^(^MHffi JflLftfifc^tSfeSWIS 
life^*BBfci-&*S* s ia 1 0 (B) KikLXfc < fctf>£>, £ ^l&I^*3 =t 0<«J&5^ 

[ 0 0 4 5 ] 

[»5*ifemi] 

mi 2 (a) K^-rx^^mu^mmMm^mu^i^mL, ztitxvmMWkmmK 

SftJsfc^*3IE»±-CJflL38t^H-C^WfS tLT^m 1 2 (B) ct)J: ^ ^JtiRWJ-^-ra J: ? K 
Lfeo*Klt*mi2 (C) K^-f X 7 £\hfe-C5iEM!S 1 0 0 fz m^U^aEi&3 0 3 £ 
tt^iMfil2 5 0£f«LT, i?)iWSIit0. 1^ L©iS^«AL 
, jg^il^SISrff c^co mi 2 (B) J: ■) Ult^f 6 0 2 t 6 

0 3 kKfrmzti, %(DfefrmLfc+^x<Dm.mfrm<Dfr&frtif^& 8 0 2 cf< zk& 

[ 0 0 4 6 ] 

iipj±^fR] <7>#m t x skm^m * m * a «^is * & >t , ©tg^i-ii a o^t-mj 
m&om&KitLx, x^o^^skm, &mK siLm&ft-c, &&m<ojkm 
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[ 0 0 4 7 ] 

[0 1 ] Vt$t<r><f-v 7WHkmfr%TmW<vWLWmx*$>2> 0 
[02] ^ ? ^jflL?8£^*f$iiif^»^>x^o^K 0-c&& o 

[13 3] jfiL?S£5**f|liiJiH^jfiL*«:XL, 3frfc5Mtfc «£ *? jflLiSt^ jflL^t^Htcitie^^^Sd-?- 
[0 4] ^*<7)M^|ffSM^I»^^^MM £ o 

[0 5 ] *^<7)M^«S(75-*Mil«^m^tI^:ia^^£o 

[0 6] @ 5 itt Jtol^f A LT, jfH3$5HS t KSHItL. ^t<Dm^sk 

[0 8] 05 ^jfiL?0[^*fiiii^>flid£o— -w^siwr* 0-e*&o 

[0 9] »2 Lfc^^^MW^m^**l#<7)«it^fl5 , C0 -till 

jflL?S=Sr3SA LTja^WtHtSrfro £?&<^;f§ ^£t£^-f-& 0-C&&O 
[0 10] ||3*%^JT^fflL^*|&^^«^#^g^*lfei^^#£^^:lllt, itt 

[0 11] ||4*ife^jT^fflL^^^^«^^fi^**i^(7)#£^^:0t> -ft 

[012] m5mmM^itmLtz^mcoM.m^mw.commmmcom^M^imt, 

1 0 1 

1 0 2 3ftB& 

1 0 3 WK^&L 

1 0 4 

1 0 5 frtif^m 

1 0 6 ^fij^m 

2 12, 601 ^JflL 

3 0 1 rnmm 

3 0 1 A ±ffl&« 
3 0 3 

3 0 3 a 3EJ»±3fEg|J 
3 0 3 b SKJ&TM 

304, 305, 801 ?1§^^P (iffiP) 

3 0 6 , 3 0 7 ^W^S 

3 0 9 JiffiffltiimtfLfr 

3 1 0 TlflMi^ 

3 1 1 , 6 0 3 titL^&fr 

5 0 1 jfiL3$Hie> (JflL^SJ|2#§B) 

8 0 1 frffi^& 

110 1 U^SflfcTSB 
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